Due to legal restrictions, data will be available from the Ministry of Public Management, Home Affairs, Post, and Telecommunications at [http://www.mhlw.go.jp/toukei/sonota/chou​sahyo.html](http://www.mhlw.go.jp/toukei/sonota/chou​sahyo.html).

Introduction {#sec001}
============

The number of children with disabilities is gradually increasing in Japan. In 2011, there were 225,000 children with physical disability who received "Physical Disability Certificate (*Shintai Syougaisya Tecyou*)" or intellectual disabilities who received "Mental Disability Certificate (*Ryouiku Tecyou*)" living at home in Japan, accounting for 1.1% of the total population of persons under 18 years of age \[[@pone.0145200.ref001], [@pone.0145200.ref002]\]. Physical Disability Certificate includes person with visual impairment, hearing impairment, speech difficulty, physically disabled, internal organ disorders including respiratory disorder, cardiac problems, and so on. Mental Disability Certificate targets person with intellectual disorder that found less than 18 years old.

Over five years, from 2006 to 2011, the percentage of children with disabilities rose by 7%, whereas the total population of persons under 18 years of age decreased by 4% in Japan \[[@pone.0145200.ref001], [@pone.0145200.ref002]\]. Furthermore, pervasive developmental disability has gained increasing attention recently. Teachers reported that 6.5% of children in primary schools experience strong difficulties in learning and behavior (i.e., hyperactive or impulsive tendency) despite the absence of an intellectual disability \[[@pone.0145200.ref003]\]. The possible reason for increasing the number of children with disability varies depends on each disease or disability. For example, the mortality rate of infants who were born with extremely low birth weight (500--1,000g) has been improving year by year from 55.3% in 1980 to 15.2% in 2000 \[[@pone.0145200.ref004]\]. Follow-up survey for children with extremely low birth weight at age of six showed that 16.8% of them had cerebral palsy and 20.3% of them had intellectual disability \[[@pone.0145200.ref005]\]. Furthermore, average maternal and paternal age of having a first child have become later gradually in Japan: 30.6 years old for mothers and 32.6 years old for fathers in 2014 \[[@pone.0145200.ref006]\]. Previous research reported that higher age of mothers at birth was related to increase of child with intellectual disability \[[@pone.0145200.ref007]\], and higher age of fathers at birth was associated with an elevated risk of high-functioning autistic-spectrum disorder \[[@pone.0145200.ref008]\]. However, despite of types of disability, parents usually play essential roles as primary caregivers. Although becoming a caregiver of a child is an unexpected 'career' for parents \[[@pone.0145200.ref009]\], caring for a child with a disability can impose multiple strains on the parents due to health problems \[[@pone.0145200.ref010]--[@pone.0145200.ref012]\], financial costs \[[@pone.0145200.ref013]--[@pone.0145200.ref015]\], time demands, and hindrance of social participation, such as a working career \[[@pone.0145200.ref016], [@pone.0145200.ref017]\]. For example, Montes & Halterman estimated that families with a member that has Autism spectrum disorder experienced a 14% loss of annual income, or a loss of \$6,200. Furthermore, family composition has gradually shifted over recent decades, and there are more nuclear, single-parent, and families with working mothers than before \[[@pone.0145200.ref018]\]. Nuclear family accounted for nearly 80% of all household with children, and 60% of mothers had a job in 2011 \[[@pone.0145200.ref018]\]. Among household with children less than six years old, paternal involvement for housekeeping or child rearing is scarce compared to mothers: only 12 minutes per week for housekeeping and 39 minutes per week for child rearing, comparing to mothers who spent 3.6 hours for housekeeping and 3.4 hours for child rearing on average \[[@pone.0145200.ref019]\]. In these situations, mothers sometimes undertake responsibility for caregiving to a child with disability in fewer supports from family members.

Under these difficult situations of raising a child with a disability, parents tend to experience mental health problems. For example, elevated levels of depressive symptoms were seen among mothers of children with epilepsy \[[@pone.0145200.ref020]\] or children with developmental disabilities \[[@pone.0145200.ref021]\], and higher psychological distress was reported among parents of children with pervasive developmental disorders \[[@pone.0145200.ref022]\].

Furthermore, mental health problems of parents may place children at risk for adverse health outcomes. Multiple previous studies have demonstrated that maternal depression was significantly associated with child behavioral and emotional problems \[[@pone.0145200.ref020], [@pone.0145200.ref023]\], or lower health-related quality of life \[[@pone.0145200.ref020]\]. Depressed mothers were reported to show negative parenting behavior \[[@pone.0145200.ref024]\], and lower quality of supervision \[[@pone.0145200.ref025]\]. Therefore, it is important issue to evaluate parental mental health toward better health outcome of children with disability.

Previous studies conducted in Japan have examined mental health of caregivers with General Health Questionnaire \[[@pone.0145200.ref026]\], caregiving burden with Japanese version of the Zarit Caregiver Burden Interview \[[@pone.0145200.ref027], [@pone.0145200.ref028]\], or psychological distress with Kessler 6 (K6) scale\[[@pone.0145200.ref022]\]. However, these studies targeted limited study populations, such as parents of children with disabilities from one to several medical facilities or patients' associations. Therefore, this study aimed to examine the mental health of parents (hereafter referred to as caregivers; CGs) of children with disabilities based on nationally representative data in Japan using K6 which has been widely implemented in many countries \[[@pone.0145200.ref029]\] to assess psychological distress.

Materials and Methods {#sec002}
=====================

Study population {#sec003}
----------------

The present study utilized data from the 'health questionnaire' and 'household questionnaire' of the Comprehensive Survey of Living Conditions: CSLC (*Kokumin Seikatsu Kiso Chousa in Japanese*) in 2010 \[[@pone.0145200.ref018]\], which was a nationwide cross-sectional survey conducted by the Ministry of Health, Labour and Welfare in June 2010. The sampling method of CSLC was based on enumeration districts (ED) from Census. The entire land of Japan is divided into 982,000 EDs, and each ED includes approximately 50 households. CSLC in 2010 utilized EDs from Census in 2005, and randomly selected 5,510 EDs \[[@pone.0145200.ref018]\]. CLSC in 2010 surveyed 289,363 households, and collected questionnaires from 229,785 households, which covered 609,019 household members. The respondents were all household members, except for individuals who were hospitalized or institutionalized during the survey period. All questionnaires were conducted by self-administration, as long as the respondent as at least 6 years old. For those who were less than 6 years old, next-of-kin responded to the questionnaire. The response rate was 79.4% of all households.

The flow chart ([Fig 1](#pone.0145200.g001){ref-type="fig"}) indicates how samples were extracted for our quantitative analysis. First, we extracted 'children', defined as persons under 18 years of age, from the entire sample of the CSLC (n = 102,668). Second, to detect children with disabilities and their main caregivers (CGs), we examined the responses to the question, "Does he/she need assistance or supervision?" (n = 767). This question was asked for children aged 6 and over. Third, we only included children whose main CGs were their own parents (n = 683) because this study was focused on the mental health status of parents. Fourth, children who had received care for less than one year, and these children were excluded from our study sample to avoid including children who suffered from acute injury or disease (N = 576). As the severity of disability, we categorized care-demanding status into four levels. Level 1 indicates that a child has a disability but can go out by oneself, and children with level 1 status was defined as mild disability (n = 233). We included children with care levels 2 to 4 (n = 316) as moderate to severe disability, which were defined as follows: level 2, 'the child is independent at home but needs assistance to go out (level 2)'; level 3, 'the child needs assistance in activities of daily life and mainly stays in bed in a sitting position'; and level 4, 'the child is bedridden and requires assistance with all activities of daily life, such as egestion, meals, and changing clothes'. Fifth, we selected one child who had more severe disability or child who was youngest when multiple children with disability lived in the same household, and excluded non-corresponding 27 children. Finally, we merged child (care-recipient)-based data with parent (main CG)-based data according to the question that identified the main CG for each child within a household. Conclusively, we included 549 dyads of children (233 children with mild disability, 316 children with moderate to severe disability) and their parents in our study population.

![Flow chart of Study Sample.](pone.0145200.g001){#pone.0145200.g001}

Mental health measures {#sec004}
----------------------

We used the Japanese version of the Kessler 6 (K6) scale of psychological distress as an outcome variable to assess mental health status of the CGs. Kessler and his colleagues developed 6-item short screening instruments to ask respondents how frequently they experienced symptoms of non-specific psychological distress during the past 30 days. Non-specific psychological distress is a widespread indicator of mental health and is the core dimension that people with a wide range of mental disorders have typically experienced \[[@pone.0145200.ref030]\]. The K6 has been widely implemented in many countries \[[@pone.0145200.ref029]\], and the Japanese version of the K6 has been validated \[[@pone.0145200.ref031]\]. All six items are examined using a 5 point scale (0--4), with the total score thus ranging from 0 to 24. Kessler et al. \[[@pone.0145200.ref030]\] originally developed K6 to have good precision in the 90th-99th percentile range of the population distribution of non-specific psychological distress. The K6 showed excellent performance in detecting 30-days Diagnostic and Statistical Manual of Mental Disorders 4th Edition (DSM-IV) mood and anxiety disorders among community respondents. For detecting DSM-VI mood and anxiety disorders, the Areas under Receiver operating characteristics (ROC) curves (hereafter, it called as AUC) was 0.94 with K6 in interview survey \[[@pone.0145200.ref031]\], and also 0.93 with K6 in self-reported questionnaire \[[@pone.0145200.ref032]\]. Sakurai et al. reported the optimal cutoff point on K6 was 4/5 with sensitivity of 100% and specificity of 68.7% for screening mood and anxiety disorders in self-reported questionnaire \[[@pone.0145200.ref032]\]. This cutoff point of K6 score was comparable to Center for Epidemiologic Studies---Depression Scale (CES-D) with cutoff point of 15/16. Scored 16 and over in CES-D indicates clinical depression in Japan. CSLC included self-reported questionnaire with K6, therefore, this study employed cutoff point for 4 or 5 and over with K6 to assess non-specific psychological distress.

Explanatory variables {#sec005}
---------------------

The CSLC surveyed various characteristics of each individual and household. Therefore, we adjusted our empirical model by enriching certain sets of explanatory variables, such as sex, age, duration of care, and level of care needs (only for child) at the individual level and family structure (single parent, two parents, or three generation family), house ownership, and total household monthly expenditure at the household level. Note that we divided monthly household expenditure by the square root of the number of family members to standardize the effect of family size. We also used health-related conditions for both children and CGs as explanatory dummy variables as follows. The question for health care utilization was "Do you currently have regular outpatient visits to hospital, clinic, Japanese Traditional Massage, Acupuncture, Moxacautery, Judo-Orthopedics, or regular home visits by a physician?" Having regular visits to any kind of health care facility noted above was coded as '1' for "yes" or otherwise '0'. The question for activity restriction was "Have you ever become bedridden, or experienced inability to conduct usual activity due to health problems, such as being absent from work or school or not being able to conduct housekeeping task, at least one day during last month?" Activity restriction was coded as '1' for "yes" or otherwise '0'. Additionally, our model adjusted for other CG characteristics, such as educational achievement, occupational status, attending regular health check-ups, and having someone to consult with (hereafter referred to as 'low social support').

Statistical Analysis {#sec006}
--------------------

This study used K6 score as dependent variable with the cutoff point of 4/5. Scored 5 and over with K6 was coded as '1' to express having psychological distress, or otherwise '0'. To examine the association between the psychological distress of the CG and the child, caregiver, and household characteristics, we performed Student's t-test for continuous variables (age), the Fisher's exact test for two variables (CG sex, having someone to consult with), and the χ^2^ test for other dichotomous variables (Child's sex, disability level, duration of being in need of care, working status, hospital visits, activity restriction, family composition, having own house, and so on). Monthly household expenditure was used as a dichotomous variable, with a group encompassing households with expenditures in the lowest 25^th^ percentile and a second group encompassing those above the 25^th^ percentile. Furthermore, we conducted multivariable logistic regression with forced entry of the child, CG, and household variables after examining multicollinearity. We used STATA SE, version 13 (Stata Corp., College Station, TX, USA; 2013) for all analyses.

Ethical Consideration {#sec007}
---------------------

This study was approved by the official ethical review board of the University of Tsukuba (Document No.862, May/14/2014).

Results {#sec008}
=======

Characteristics of child, parents, and household {#sec009}
------------------------------------------------

[Table 1](#pone.0145200.t001){ref-type="table"} shows the child, parent (main CG), and household characteristics. The mean age of the children was 11.1±3.4 years old, and 64.9% of the children were boys. 11.3% of children were bedridden or stayed in a sitting position in their daily lives. A total of 73.6% of children had received more than five years of care, and the percentages of those children who required regular hospital visits or had activity restrictions were 51.2%, and 21.9%, respectively.

10.1371/journal.pone.0145200.t001

###### Characteristics of children, their parent (main caregiver), and household.
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  --------------------------------------------------------------------------------------------------- ------------------
  Children (n = 549)                                                                                  n (%)
   Age (Mean, SD)                                                                                     11.1, 3.4
   (range)                                                                                            (6--17)
   Sex (Male)                                                                                         356 (64.9)
   Disability level                                                                                   
    1 Able to go out by oneself with supervision                                                      233 (42.4)
    2 Need assistance to go out                                                                       254 (46.3)
    3 Able to maintain sitting position                                                               23 (4.2)
    4 Bedridden                                                                                       39 (7.1)
   Duration of being cared was more than 5 years                                                      404 (73.6)
   Visiting hospital regularly (yes)                                                                  281 (51.2)
   Activity restriction due to own health condition (ie. school absence) in during last month (yes)   120 (21.9)
  Parent (Main caregiver)                                                                             
   Age(Mean, SD)                                                                                      41.4, 5.6
   (range)                                                                                            (28--60)
   Female                                                                                             479 (87.3)
   Graduation from junior high school or high school                                                  257 (46.8)
   Working status (yes)                                                                               267 (48.6)
   Having a symptom in a few days                                                                     244(44.4)
   Visiting hospital regularly (yes)                                                                  160 (29.1)
   Visiting hospital due to mental health problem                                                     17 (10.7)
   Activity restriction due to own health condition (ie. job absence) in during last month (yes)      74 (13.5)
   Total score of K6 (Median, IQR)                                                                    83 (15.1)
    Scored 5 and over                                                                                 4 (0--8)
    Scored 13 and over                                                                                244 (44.4)
   Not having someone to consult with                                                                 49 (8.9)
   Not visited health checkups during last year                                                       25 (4.6)
   Smoking experience (Everyday, occasional, or previously)                                           254 (46.3)
  Household                                                                                           
   Family composition:                                                                                
    Single parent                                                                                     39 (7.1)
    Two parents                                                                                       400 (72.9)
    Three generation family                                                                           95 (17.3)
    Other                                                                                             15 (2.7)
   House ownership                                                                                    372 (67.8)
   Monthly household expenditure[‡](#t001fn001){ref-type="table-fn"} (median, IQR)                    11.5 (9.0--15.0)
    (range)                                                                                           (1.6--173.5)
  --------------------------------------------------------------------------------------------------- ------------------

^‡^ ¥10,000 / the square root of person in household.

The mean age of the CGs was 41.4±5.6, and 87.3% of the CGs were mothers. Half of the CGs had graduated from junior or high school, and less than 50% of them were currently employed. The proportion of CGs who regularly visited hospitals was 29.1%; however, 10.7% of them were visiting hospitals due to mental health problems. Furthermore, 15.1% of the CGs had experienced activity restriction during the last month due to their own health problems. The total K6 score among the CGs indicated the prevalence of psychological distress; 44.4% of CGs had a K6 score of 5+, and 8.9% had a score of 13+, which indicates serious mental illness. Among the 549 included households, 7.1% were single-parent families, and most households contained two parents or three generations. The median monthly household expenditure was 115,000 yen, and it ranged from 16,000 to 1735,000 yen.

Univariate analysis for CG psychological distress and related factors {#sec010}
---------------------------------------------------------------------

[Table 2](#pone.0145200.t002){ref-type="table"} presents the univariate analysis of CG psychological distress and related factors. CG psychological distress was significantly correlated with child's visiting hospital regularly (p = 0.007), mother as CG (p = 0.002), CG having symptom currently (p\<0.001), CG's visiting hospital regularly (p\<0.001), CG having activity restriction (p\<0.001), and low social support (p = 0.005).

10.1371/journal.pone.0145200.t002

###### Association caregiver's mental health and characteristics of children, caregiver, and households.

![](pone.0145200.t002){#pone.0145200.t002g}

                                                                                  K6 score \< 5   K6 score \> = 5                       
  ------------------------------------------------------------------------------- --------------- ----------------- ----- ------------- ------------------------------------------------
  Child                                                                                                                                 
   Age (n = 514) (mean, SD)                                                       272             (11.3, 3.4)       244   (11.0, 3.3)   0.232
   Sex (n = 516)                                                                                                                        
    Male                                                                          176             (52.2)            161   (47.8)        0.761
    Female                                                                        96              (53.6)            83    (46.4)        
   Disability level (n = 516)                                                                                                           
    1: Able to go out with supervision                                            116             (53.7)            100   (46.3)        0.702
    2--4: Need assistance to go out, Sitting position, or Bedridden               156             (52.0)            144   (48.0)        
   Duration of being in need of care (n = 516)                                                                                          
    More than 1 year                                                              72              (54.1)            61    (45.9)        0.703
    More than 5 years                                                             200             (52.2)            183   (47.8)        
   Visiting hospital regularly (n = 494)                                                                                                
    No                                                                            135             (59.0)            94    (41.0)        **0.007**
    Yes                                                                           124             (46.8)            141   (53.2)        
   Activity restriction (n = 476)                                                                                                       
    No                                                                            193             (53.6)            167   (46.4)        0.401
    Yes                                                                           57              (49.1)            59    (50.9)        
  Caregiver                                                                                                                             
   Age (n = 514) (mean, SD)                                                       272             (41.2, 5.7)       244   (41.4, 5.5)   0.715
   Sex (n = 516)                                                                                                                        
    Male                                                                          31              (75.6)            10    (24.4)        **0.002**
    Female                                                                        241             (50.7)            234   (49.3)        
   Education (n = 475)                                                                                                                  
    graduate from junior high, or high school                                     119             (49.2)            123   (50.8)        0.149
    graduate from college, or others                                              130             (55.8)            103   (44.2)        
   Working status (n = 514)                                                                                                             
    No                                                                            139             (51.9)            129   (48.1)        0.753
    Yes                                                                           131             (53.3)            115   (46.7)        
   Having a symptom in a few days (n = 512)                                                                                             
    No                                                                            188             (66.9)            93    (33.1)        **\<0.001**
    Yes                                                                           81              (35.1)            150   (64.9)        
   Visiting hospital regularly (n = 513)                                                                                                
    No                                                                            212             (58.7)            149   (41.3)        **\<0.001**
    Yes                                                                           575             (85.8)            95    (14.2)        
   Activity restriction (n = 507)                                                                                                       
    No                                                                            248             (58.1)            179   (41.9)        **\<0.001**
    Yes                                                                           21              (26.3)            59    (73.8)        
   Having someone to consult with (n = 472)                                                                                             
    Yes                                                                           246             (54.9)            202   (45.1)        **0.005** [¶](#t002fn003){ref-type="table-fn"}
    No                                                                            2               (8.3)             22    (91.7)        
   Visited health checkups during last year (n = 514)                                                                                   
    Yes                                                                           146             (54.3)            123   (45.7)        0.406
    No                                                                            124             (50.6)            121   (49.4)        
   Smoking experience (n = 515)                                                                                                         
    Never                                                                         209             (52.1)            192   (47.9)        0.669
    Every day, occasional, or previously                                          62              (54.4)            52    (45.6)        
  Household                                                                                                                             
   Family composition (n = 516)                                                                                                         
    Single parent, two parents                                                    213             (51.2)            203   (48.8)        0.117
    Three generation family                                                       52              (60.5)            34    (39.5)        
   Having own house (n = 516)                                                                                                           
    Yes                                                                           192             (54.5)            160   (45.5)        0.222
    No                                                                            80              (48.8)            84    (51.2)        
   Monthly household expenditure [‡](#t002fn001){ref-type="table-fn"} (n = 516)                                                         
    Upper 25% tile and over                                                       223             (51.0)            193   (49.0)        0.407
    Lower 25% tile                                                                49              (44.8)            51    (55.2)        

^‡^ ¥10,000 / the square root of numbers of person in household

χ\^2 test

^¶^ Fisher exact test.

Multivariable logistic regression for caregiver mental health {#sec011}
-------------------------------------------------------------

The results of the multivariable analysis are shown in [Table 3](#pone.0145200.t003){ref-type="table"}. After adjusting for the child, CG, and household covariates, CG having a current symptom (OR, 95% CI: 3.26, 1.97--5.39), CG activity restriction (OR, 95% CI: 2.95, 1.38--6.32), low social support (OR, 95% CI: 9.31, 1.85--46.8), three generation family (OR, 95% CI: 0.49, 0.26--0.92), and being in the lower 25th percentile group for monthly household expenditure (OR, 95% CI: 1.92, 1.05--3.54) were significantly associated with CG psychological distress.

10.1371/journal.pone.0145200.t003

###### Factors related to caregiver's mental health (K6 ≧5) in multivariable logistic regression.
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  (n = 379)                                                                                                                             OR         95%CI
  ------------------------------------------------------------------------------------------------------------------------------------- ---------- -----------------
  Child                                                                                                                                            
   Age                                                                                                                                  0.95       0.88--1.02
   Sex (ref. male)                                                                                                                      0.77       0.46--1.27
   Disability level 2--4 (ref. level 1)                                                                                                 1.33       0.80--2.21
   Longer cared duration (ref. \<5 years)                                                                                               1.20       0.69--2.09
   Regular hospital visits (ref. no)                                                                                                    1.58       0.98--2.55
   Had activity restriction (ref. no)                                                                                                   0.74       0.41--1.32
  CG                                                                                                                                               
   Sex (ref. male)                                                                                                                      1.93       0.68--5.52
   Working status (ref. no)                                                                                                             1.39       0.84--2.30
    **Having current symptom (ref. no)**                                                                                                **3.26**   **1.97--5.39**
   Regular hospital visits (ref. no)                                                                                                    1.48       0.86--2.55
    **Had activity restriction (ref. no)**                                                                                              **2.95**   **1.38--6.32**
    **Low social support (ref. yes)**                                                                                                   **9.31**   **1.85--46.83**
   Had health checkups during last year. (ref. yes)                                                                                     1.26       0.78--2.04
   Never smoke (ref. having smoking experience)                                                                                         1.06       0.57--1.99
   Graduate from junior high school or high school (ref. junior college or above)                                                       1.25       0.78--2.03
  Household                                                                                                                                        
    **Three generation family** (ref. one or two parents)                                                                               **0.49**   **0.26--0.92**
    **Lowe 25%tile group of monthly household expenditure** [‡](#t003fn001){ref-type="table-fn"}(ref. 75%tile of higher income group)   **1.92**   **1.05--3.54**

^‡^ ¥10,000 / the square root of numbers of person in household

Hosmer-Lemeshow gof: p = 0.374.

Discussion {#sec012}
==========

This study is the first to examine the types of factors that influence CG mental health using data obtained from a nationwide survey in Japan. We found that almost half of the CGs had psychological distress (K6 scored 5 and over) and that 8.9% of the CGs may have a serious mental illness (K6 score of 13 and above). Among the CGs, those who had any symptom currently, those who had experienced activity restriction, those who had lower social support, those who lived in single- or two-parent households, and those whose household expenditure belonged to the lowest 25th percentile were significantly more likely to have psychological distress.

The proportions of CGs with children with disabilities who had been suffering psychological distress and serious mental illness were higher than those for the overall Japanese population; in 2013, the Ministry of Health, Labor, and Welfare reported that 67.3% of community dwellers had a K6 score of 0 to 4, whereas only 2.6% of community dwellers had a K6 score of 15 or greater \[[@pone.0145200.ref033]\]. The mean and SD of the K6 scores of the CGs in the current study was 5.31±5.45. The mean K6 score of CGs of children with disabilities was higher than the mean score previously obtained for CGs of elderly persons, which Oshio reported to be 4.29±4.46 \[[@pone.0145200.ref034]\]. They used six-year panel data obtained from a nationwide population-based survey named "The Longitudinal Survey of Middle-Aged and Older Adults" and targeted CGs of 50--59 years of age, whose care recipients were most commonly their parents or parents-in-law. In another prior study \[[@pone.0145200.ref022]\], the mothers of children with pervasive developmental disabilities had a similar mean K6 score, 5.3±5.1, to that observed in the current study. Hence, much attention should be given to CGs with children with disabilities because they have a higher prevalence and severity of psychological distress than the overall population.

Currently having a symptom was another risk factor for psychological distress in CGs. Consistent with previous findings, severe somatic symptom was associated with increased psychological distress and health care utilization \[[@pone.0145200.ref035]\]. However, visiting a hospital was not significantly associated with psychological distress in the current study. Health care providers need to be aware of the possibility of CGs having psychological distress when they present with any subjective symptom, regardless of whether they visit a hospital.

Activity restriction was another risk factor for CG psychological distress. Of 52 CGs who had any type of activity restriction, half experienced 1--2 days of the restriction and nine (17.3%) experienced activity restrictions of over 7 days during the month prior to completing the survey. In this study, CGs were asked about their experiences with activity restrictions due to their own health problems. Physical health problems, mental health problems, or both could have caused the activity restriction. It is important to assess both the physical and mental health of CGs, and the effects of physical and mental health status on the social roles of CGs.

Being part of a three-generation family was a protective factor for CGs against the development of psychological distress. In previous studies, positive support from non-spousal family members also reduced the negative effects of the child's disability on parental mental health \[[@pone.0145200.ref036]\], and informal support from a spouse, extended family members, or friends was associated with parental well-being \[[@pone.0145200.ref037]\]. Therefore, support from not only the spouse but also other family members is helpful for mothers who are taking care of a child with a disability. Ueda et al. \[[@pone.0145200.ref038]\] examined the mental health of Japanese CGs of children (over six years of age) with a disability. In her study, no support from the spouse or grandparents was a significant risk factor of poor mental health of the CG. Health care providers should be aware of the importance of social support from grandparents in addition to the spouse or partner and should ask CGs about the availability of social support from family members. In addition, the present study showed highest odds ratio (OR, 95%CI: 9.31, 1.85--46.8) for low social support (having no one to consult with). The lack of personal resource for CGs may have greatly affected their mental health. However, the current study did not examine what type of support, such as support from grandparents, friends, neighbors, or professionals, or what extent of support (frequency of access to the support) are the most protective against mental health problems in CGs. Further research should be performed to determine the most effective support in both qualitative and quantitative aspects.

Lower monthly expenditure, which was a surrogate variable for lower income, was significantly correlated with psychological distress in the current study. Because children with disabilities usually utilize higher health care services more frequently than other children \[[@pone.0145200.ref039]\], they tend to have much higher health care expenditures and out-of-pocket expenditures \[[@pone.0145200.ref040]\]. Furthermore, family members may have to decrease their working hours or stop working to care for the child, especially a child with a more medically complex condition \[[@pone.0145200.ref041]\]. Thus, lower income families with disabled children may have greater financial burdens leading to parental psychological distress. However, another possible relationship between low income and parental psychological distress should be considered because this study was cross-sectional. Socioeconomic disadvantage may be a consequence of raising a child with a disability, or the cause of the disability. Spencer and Strazdins \[[@pone.0145200.ref042]\] performed a cohort study and found that socioeconomic disadvantage preceded the onset of chronic disabling conditions in children. Families with lower income tend to experience psychosocial and physical stressors, such as family turmoil, violence, and house problems \[[@pone.0145200.ref043]\]. Therefore, the CGs of lower income families in the present study may have experienced psychological distress before the onset of the child's disability, or the onset of the child's disability may have exacerbated the CG's psychological distress that resulted from caring for the child. Future longitudinal studies should examine the changes in psychological distress among CGs overtime, and health professionals should pay attention to the support CGs receive to decrease their psychological distress in regards to supporting the child's health development.

Limitations and Future Directions {#sec013}
---------------------------------

The current study has several limitations. First, the information regarding children's characteristics was limited. This study focused on children with disabilities in regards to severity of care needs; however, the questionnaire did not include the diagnoses of diseases or disabilities, the severity of behavioral problems, or the child's communication abilities. The children may have had cerebral palsy, congenital heart disease, autism, or a learning disability. Furthermore, we did not obtain information on medical care at home, such as medications, tubal feeding, and suctioning. Future studies should collect a more detailed medical history in regards to the underlying diseases and medical care required at home. Second, except for regular hospital visits, this study was unable to examine health care service use, such as home-visit nursing care, physician home-visit, rehabilitation service at home or at a hospital, and acute hospitalizations or emergency department visits. Home health services may have protective effects on CG mental health by maintaining the child's health regularly, and emergent health care use may indicate the level of difficulty of taking care of the child. Finally, the study sample size was relatively small, though the current study only targeted children who had mild to severe restrictions in activities of daily living and the data were obtained from a national representative survey. It is necessary to evaluate the actual conditions of children with disabilities and families. The National Survey of Children With Special Health Care Needs was a nationwide survey conducted in the US that examined medical care use and unmet medical care needs \[[@pone.0145200.ref041]\]. The current study used LSLC, which aimed to examine the living conditions of Japanese families; however, it did not focus on children with disabilities and their families. Although the survey on persons with physical disabilities conducted by the Ministry of Health, Labor, and Welfare \[[@pone.0145200.ref001]\] targeted children and adults with disabilities, it did not collect detailed information on medical care use or CG characteristics. A nationwide survey of children with disabilities and CGs is urgently needed to support the health of both disabled children and their families in Japan. The Carers Act was issued in 2014 by the United Kingdom and clearly states that local authority has the duty of assessing the carer's needs for supporting adults and children with disabilities \[[@pone.0145200.ref044]\]. In the United States, the American Academy of Pediatrics launched the Task Force on the Family and proposed several recommendations to assist families in functioning well and meeting the children's needs \[[@pone.0145200.ref045]\]. Family support is vital for promoting the child health care system and protecting the health and rights of CGs. Further attention should be paid toward the effects of health problems of CGs on the health of their disabled child and to the rights of CGs to live healthy and participate in society.

Conclusion {#sec014}
==========

Half of parents taking care of children with disabilities experience psychological distress in Japan. This study encourages health care providers to pay more attention to the mental health of CGs, especially for CGs ~~with younger children,~~ having health problems of their own, activity restrictions, or low social support and for CGs of lower income families. Further research should examine more detailed information regarding the disease and disability of disabled children, their medical service use, and the quality and quantity of the CGs' social support to improve the method of providing supporting service for both children with disabilities and their families.
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